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Adjacent Channel Interference

Protection Ratio

VHE - 15/7.5 KHz Channel Plan

Adjacent Channel Equipment
25 KHz into 25 KHz

25 KHz into 12.5 KHz
12.5 KHz into 25 KHz
12.5 KHz into 12.5 KHz
25 KHz into 6.25 KHz
6.25 KHz into 25 KHz
6.25 KHz into 12.5 KHz
12.5 KHz into 6.25 KHz
6.5 KHz into 6.25 KHz

Channel Separation

15 KHz

30 db
50 db
50 db
60 db
50 db
60 db
60 db

7.5 KHz

20 db

40 db
20 db
60 db

Motorola
1/19/95



Refarming

Private Land Mobile
- 150 - 174 MHz
ACIPR
25 KHz Equipment - 15 KHz Channel Spacing 27-30db
12.5 KHz Equipment - 7.5 KHz Channel Spacing 18 -20db
Net Decrease | 9-12db

Urban/Suburban/Open - Flat Terrain
160 MHz - Mobile Antenna Height 5 Ft.

Additional Additional

Base Height Path * Path Loss
150 Ft. 6 Miles 8.5db
300 Ft. 8 Miles 10.0 db
150 Ft. 8 Miles 11.1db
150 Ft. 10 Miles 13.5db

*Baseline Path Length - 10 Miles



Adjacent Channel Interference Motorola

Protection Ratio 1/19/95
UHF - 25/12.5/6.25 KHz Channel Plan
. Channel Separation

Adiacent Channel ipment 25KHz  12.5KHz 6.25 KHz

25 KHz into 25 KHz 70db 12 db

25 KHz into 12.5 KHz 35 db

12.5 KHz into 25 KHz 35 db

12.5 KHz into 12.5 KHz 60 db

6.25 KHz into 25 KHz 40 db

25 KHz into 6.25 KHz 35 db

6.25 KHz into 12.5 KHz 60 db

12.5 KHz into 6.25 KHz 60 db

6.25 KHz into 6.25 KHz 60 db

(1/2 Channel Offset) 9.375
6.25 KHz into 12.5 KHz 60 db

12.5 KHz into 6.25 KHz 35 db



Business Radio Service Channel Usage Motorola

Repeater Channels vs. Offset Channels 1/19/95
(1992)
105 UHF Rptr Pairs 130 Offset Pairs
City (75 MIRA)* # Mbls Mbls/Pair # Mbls Mbls/Pair
New York 76,386 727.48 93,299 717.68
Los Angeles 68,992 657.06 121,501 934.62
Dallas 30,891 198.96 44,075 339.03
Miami 24,454 232.89 16,619 127.83
Minneapolis 19,980 190.28 33,644 258.80
Raleigh 19,257 183.40 13,540 104.15
Omaha 12,814 122.03 4,586 35.27

* 75 Mile Radius of Urban Center



Offset Channel Use Motorol
Public Safety Services 1?135858
450-470 MHz
(1992)

The following is an analysis of the low power offset channel usage in the 450-470 MHz band
in three markets: New York, Chicago, and Los Angeles. This analysis covers the Public
Safety Radio Services. The Public Safety Radio Servicers include Fire (PF), Highway
Maintenance (PH), Local Government (PL), Forestry-conservation (PO), Pohce (PP), and
Special Emergency (PS) services.

Total New York Chicago Los Angeles
Offset # of % of # of % of # of % of
Chan'ls | Offsets | Available | Offsets | Available | Offsets | Available
Available | InUse | Offsets In Use Offsets In Use Offsets i
453.xxx5 39 35 89.7 22 56.4 20 51.3
458.xxx5 39 38 97.4 18 46.2 17 43.6
460.xxx5 24 23 95.8 5 20.8 1 4.2
465.xxx5 24 23 95.8 9 37.5 3 12.5
462/463 9 5 55.6 1 11.1 8 88.9
XXX5
467/468 9 3 33.3 1 11.1 8 88.9
XXX5
Totals 144 127 88.2 56 38.9 7 57 39.6
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UHF Migration
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APPENDIX B
TIA PROPOSED EMISSIONS MASKS

A. 12.5 kHz Mask

This 12.5 kHz mask is intended for:

reduced deviation analog (i.e., 2.5 kHz peak deviation with a splatter filter similar
to that used for 896-901 MHz equipment), or

advanced digital FDMA modulation using QPSK-¢ modulations as proposed for use
within APCO Project 25 (using either the FM version, CAFM, or the partially
linear version, CQPSK). :

Based on actual equipment measurements and computer simulations, TIA has developed a
proposal for the 12.5 kHz masks. The 12.5 kHz mask is as follows:

Displacement Frequency () Attenuation (Db)

0<f<25kHz 0
25kHz < f < 12.5kHz 7(£-2.5)
125kHz < f 50 + 10 log(P) or

70 dB, whichever is the lesser attenuation

This mask has been designed to use a spectrum analyzer with the following settings:

Resolution Bandwidth (BW) = 300 Hz. (This choice of bandwidth is critical
because it has been chosen to equalize the spectrum of tones, which is relatively
fixed as the analyzer bandwidth changes, to that of the noise-like advance digital or
other digital signals which will move up as BW is increased and down as BW is
decreased).

Video Bandwidth > 3000 Hz

Span = 50 kHz for 12.5 kHz channels

For noise-like or digital signals, peak hold should be utilized with at least 10
sweeps.

A sweep speed which allows the analyzer to remain calibrated should be used.

- Bl -



With the ceater frequency of the analyzer set to the assigned transmitter frequency, the
transmitter should be keyed with an unmodulated carrier, and the level adjusted to the full scale
reference line. This is the O dB reference for the measurement. For analog modulation,
modulate the transmitter with a 2.5 kHz overdriven tone (with the level set 16 dB higher than that
required to achieve 1.25 kHz deviation, 50% of rated system deviation). For digital modulation it
is assumed that the vocoder technique will cause the modulated signal to be essentially random so
that no special input need be applied.

For digital voice modulation, the FCC spectrum designator when using C4FM is 8K1F1E.
The first 3 characters show that this emission has a 99% power bandwidth (occupied bandwidth)
of 8.1 kHz. The 4th character stands for frequency modulation. The Sth character describes the
nature of the signal as being modulation of the main carrier. And the 6th and last character
signifies that it is a telephony or voice transmission.

B.  6.25 kHz Mask

This mask has been developed in support of APCO Project 25. While Project 25 is
concerned only with digital modulation, the emission masks described are intended for both
analog and digital modulation. Because FM modulation cannot be supported in 6.25 kHz
channels, this proposed masks allows either Single Side Band (SSB) modulation for the analog
case or can be used with the proposed digital modulation for APCO Project 25 using the
compatible CQPSK modulation method. The plan is to allow voluntary migration to 6.25 kHz
channels using this mask.

Displacement Frequency (f) Attenuation (Db)

0<f< 3kHz 0
JkHz < f < 4.6kHz 30 + 16.67(f-3.0) or
55 + 10 log(P) or

65 dB, whichever is the lesser attenuation

46kHz < f 55 + 10 log(P) or
65 dB, whichever is the lesser attenuation

The mask has been designed to use a spectrum analyzer with the following settings:
° Resolution Bandwidth (BW) = 100 Hz
° Video Bandwidth > 100 Hz

° For noise-like or digital signals, peak hold should be utilized with at least 10
sweeps.

-B2-
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] A sweep speed which allows the analyzer to remain calibrated should be used.

The new TIA technique of using a very wide IF setting should be used to set the reference
level at 0 dB. For the analog case, the transmitter should be modulated with the input signal
specified by pervious rules for the 200 MHz band. For digital modulation it is assumed that the
vocoder technique will cause the modulated signal to be essentially random so that no special

input need be applied.

The above mask is based on the 220 MHz mask already developed for SSB modulation and
the proposed FCC masks for 6.25 kHz channels. The only thing that has been done is to extend
the authorized bandwidth from 5 kHz to 6 kHz. This was necessary because the bandwidth of the
9600 bps CQPSK signal is ideally 5.76 kHz. The extension of this to 6 kHz was done to
accommodate the resolution bandwidth of the spectrum analyzer.

-B3-



APPENDIX C
FREQUENCY STABILITY

L FIXED AND BASE STATIONS (PARTS PER MILLION)
EREQUENCY BAND 25 kHz 120kHz 625 kHz

150 - 222 MHz 3.0 2.5 1.0
450 - 512 MHz 2.5 2.0 0.1

IL. MOBILE STATIONS (PARTS PER MILLION)

EREQUENCY BAND 23 kHz 12.5kHz  6.25 kHz

150 - 222 MHz 5.0% 5.0 1.0
450 - 512 MHz 5.0 2.5 0.5

! Beginning January 1, 1996, fixed and base stations must have a frequency stability of 1.5 ppm.

3 MobﬂanﬁmopenﬁnguZMorleispowoutpmmyopumunﬁqn-cynﬁﬂhyof»so
ppm.
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ADJACENT CHANNEL INTERFERENCE CONSIDERATIONS IN
NARROWBAND FM RADIO SYSTEMS

Bradley M. Hiben, Mark R. Poulin, and
Anthony P. van den Heuvel

Communication Systems Research Laboratory

Motorola,
Schaumburyg,

Abstract~The demand for land mobile radio
service has exceed the current supply of
spectrurn in the major metropolitan areas.
This led the FCC to legislate 12.5kHz chan-
nels in the recently allocated $00MRz band,
a 2:1 reduction in channel spacing compared
with land mobile channels in the UHF and
900MHz bands. While this splitting helps to
relieve the spectrum congestion in the chan-
nel starved markets, the reduced channel
spacing also leads to 3 reduction of the
guard band between channels, and thereby the
potential for reduced coverage due to in-
crteased adjacent channel splatter. This
paper reviews the origin and magnitude of
tcansmitter splatter in FM radios, and how
it is measured. The various ways it can
affect systenm performance will be discussed.
Soms hardware design and operational methods
to limit the potential interference from
this cause will be presented, together with
an estimate of their effectiveness.

1. INTRODUCTION

The demand for land mobile radio service
has exceeded the allccated spectrum in the
major metropolitan areas. A number of ap-
prtosches to relieving the spectrua conges-
tion of mobile commaunication have Dbeen
pursued in the past. These have included
allocation cf new bands, increased sharing
between secvices, trunking, and channel
splitting. Of these, channei splitting has
cften been invoked due toc 1ts easily per-
csived benefits in terms of spectrum effi-
ciency 1mprovement and apparent simplicity.

There 1s a practical limit, however, to
the extsnt channel splittine can be eaployed
before some change 1in basic system tech-
nology is required. This limit 1s due pra-
marily to an increased probability of adja-
cent channel interference whaich occurs as
the bandwidths of the guard bands between
channels are reduced [1l-3].

Inc.
Illinois

This paper will discuss the effects of
adjacent channel interference on system per-
formance. Also described are the origins of,
methods to measure, and methods to mitigate
adjacent channel interference. Since the
¥CC has recently allocated spectrum to the
land mobile radio service at B896MHz which
will employ 12.5kHz channels, the narrowest
land mobile FM channels yet employed, the
examples given in this paper will relate to
12.5kHz channels. As will be seen, further
subdivision of FrM channels is not practical
without major system modification.

Il. ORIGIN OF ADJACENT CHANNEL INTERFERENCE

The origin of adjacent channel interfer-
ence is shown in Figure 1. The figure shows
two transmissions occurring on adjacent
channels. Due to the nature of frequency

{OEALIZED

RELATIVE \.F. PLTER
SISNAL
STRENGTH
INTERFERING
———— FROM
CHANNEL

ADMGENT | ONCHANNEL | ADJACENT
CHANNEL | SI0MAL | CHANNEL
INTERFERENCE | !

FIG.1 Origin of adjacent channel interfer-
ence.

modulation, the finite attenuation of splat-
ter filters, and oscillator noise, the fre-
quency spactra of the transmissions extend



beyond the channel boundaries. Some of the
power is intercepted by the adjacent channel
receiver. When the signal strength of the

adjacent channel transmission becomes 8O

large that the power intercepted by the on-
channel receiver approaches the signal
strength of the on-channel transmission,
interference occurs.

The ratio of the signal strengths of the
two transmissions at the point at which
interference occurs is called the adjacent
channel interference protection ratio, or
ACIPR. An ACIPR of 70dB or qreater has
historically been considered a good value
for land meobile systems [{]. This means
that the signal strength of the adjacent
channel must exceed the signal strength of
the on-channel signal by 70d8 before inter-
ference will result.

The reason adjacent channel interference
is worse at the 12.5kHz channel spacing than
at the 25kHz channel spacing, even theugh
the deviation has been reduced from 5kHz to
2.5kHz, is demonstrated in Figure 2. This
figure shows a plot of the bandwidth re~
gquired to contain all but -70d2 cf the
transmitted power on each side as a function
of deviation for baseband bandwidths of
1.SFHz and 3kHz.

200
7068 Banswidth vs. Devistien For 3JkMz
Ang 1.55Mz Baseband Banewidiths

”j ‘y/
o

[T

1 '
Devistion In btz

rig. 2. Modulation bandwidth vs. deviation
and audio bandwidth.

1t can be seen from the 3kHz l:ne that
reducing deviation from SkHz to .5kHz re-
duces the 70dB bandwidth by only a factor of
0.7 rather than 0.5. Reducing the deviation
to 2.5kHz and the baseband bandwidth to
i1.5kHz reduces the 70dB bandwidth tz 7.5kHz,
which is 0.5 times the original Ptandwidth.

This shows that baseband bandwidth must be
scaled along with deviation in order to
scale transmitter bandwidth, and therefore
transmitter splatter. This is not possible
without unacceptable degradation in audio
quality.

The Carson’s Rule bandwidth is also
shown for 3kHz baseband bandwidth. As is
easily seen, Carson’'s Rule cannot be used to
determine channel spacing in an FM system,
since it completely ignores the issue of
adjacent channel interference performance.

Note that the graph indicates that 704B.
bandwidth can be continuously reduced cv
reducing the deviation. However, this it
not a practical means for reducing the
splatter for narrow spaced FM channels, as
will be shown next.

Figure 3 shows the ct!ec:; of reduced
deviation on sensitivity. The shaded bars
are measured 12d8 SINAD sensitivities de-
termined at various deviations using a
typical 800MHz receiver. Sensitivity is
given with respect to the nominal EIA sen-

4 Seneitivity vs. Devistion
(EIA SINAD)

g - loleg (1 - 2

X |. 1.2 2 3
LS iy grpnne:

Devistion (kMz)

Fig. 3. EIA SINAD sensitivity vs. deviation.

sitivity conditions of 1kHz tone at 60%
rated deviation ({5). Note that as the
deviation is reduced from 3kHz to 2kHz,
sengitivity does not degrade measurably.
However, below 2kHz the sensitivity degrades
quite rapidly. This characteristic cor-
telates well with the level of power in the
modulation sidebands, which is shown by the
solid line. This shows that sensitivity is



independent of deviation for deviations

above approximately 2kHz, while below 2kHz,

sengitivity is a strong function of devia-
tion.

The deviation level used for sensitivity
measurement of a 12.5kHz channel system is
shown. It is past the knee of the curve,
and deviation reduction will degrade sen-
sitivity immediately, and rapidly.

For 12.5kHz channel systems, the small
sensitivity degradation from reduced de-
viation is more than offset by the narrowing
of the receiver IF bandwidth. If channel
speéing is reduced further in the future,
this sensitivity degradation will beconme
significant.

Fiqure 4 is a history of the adjacent
channel interference performance and sen-
sitivity cf land mobile radio systems as
channel spacing has been reduced from over
100kHz to today’s 12.S5kHz. and beyond. The
graph has been adjusted to employ the tech-
nology used in modern 800MHz synthesized
radios so that trends can be noted, rather
than the parameters of specific radios used
at specific bands.

100
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10 100 1000

Channel Spacing (kMz)

Fig. &. History of land mobile sensitivity
and adjacent channel interference
performance.

Note first the ACIPR performance. In
systems with channel spacangs of greater
than 20kHz, ACIPR is limited by sideband
noise, and increases slowly as channel size
increases. As channei size approaches
12.5kHz, ACIPR becomes limited by trans-
mitter splatter, and degrades crapidly with
with decreasing channel spacing.

Note also that with decreasing channe:
size, sensitivity has increased, improving
coverage, until the increase levels off near
12.5kHz. The trend to note is that coverage
improvement due to reduced IF bandwidth dis-
appears at the same time that coverage
penalties due to adjacent channel inter-
ference begin.

Figure 4 shows that another reason
adjacent channel interference is a bigger
probles at 12.5kHz channel spacing is that
the variation of ACIPR with frequency offset
is worse. At wider channel spacings ACIPR
is limited by sideband noise and varies at
approximately 6dB per octave of frequency
for synthesized radios. At the 12.5kHz
spacing ACIPR is limited by transmitter
splatter and varies approximately 8dB/kHz.

For example, the 4ppm frequency tol-
erance specified for today’'s 800MHz systems
allows a worst case fregquency offset of
about 3.SkHz. At €dB per octave, the ACIPR
would degrade less than 2ds. A similar
frequency coffset in a 12.5kHz channel system
would degrade ACIPR by approximately 2BdB.
Clearly, an improvement in frequency sta-
bility is essential.

The system stability specified for the
new B96MHz band is l.6ppm. The mobile part
of this is 1.Sppm, which is considered the
highest tolerance practical for use in a
mobile today. The base tolerance is 0.lppm,
since size and cost are not as critical at
the base. Even so, the ACIPR is degraded by
nearly 12d8.

II1. EFFECTS OF INTERFERENCE

Degraded splatter protection can lead
to degraded system coverage effects for both
talk-out and talk-in.

The talk-out case is jillustrated in
Figure S, which shows a mobile located be-
tween two transmitter sites designated A and
B, and assumed to be on adjacent channels.
The large circle represents the coverage
provided by the transmitter at site A, in
the absence of interference transmitter B.
However, with transmitter B included, there
1s a region around B where the signal



Desired Transmitter

Mole In
coverage

Fig. 5. 1mpact of adjacent channel interfer-
ence on talk-out coverage

strength from transaitter B is large enough
to meet or exceed the ACIPR for the mobile
in system A, leading to a hole in the cov-
erage as depicted by the smaller circle.
The size of the hole in practice will depend
on a combination of the local geography, the
specific geometry of the situation, the
transmitter power levels, and the ACIPR
value [6]. However, providing the ACIPR is

above some minimum value necessary to com-

pensate for independent Rayleigh fading, and
some minor shadowing differences, the hole
in the coverage for talk-out essentially
disappears if the two transmitters are co-
located. Thus, where sulti-channel systems
are involved, it can be advantagecus to use
contiguous channel assignments for this
reason.

The degradation in in-bound coverage due
to degraded splatter protection 1s shown in
figure 6. In this case the problem occurs
when & second mobile on an adjscent channel,

Fig. 6. Impact of adjacent channel 1ngtr!er-
ence on talk-in coverage.

sobile B in the figure, is close to mobile
A's base receiver. Again, depending on the
specifics, the covetlgé range for A is re-
duced when mobile B trangmits and its signal
at the base site exceeds the ACIPR for the
system [7]. Note that contiguous channel
assignments does not help directly in this
case.

IV. MEASUREMENT METHODS

The ACIPR of a2 system can be measured in
several ways. The important point is to
obtain a value that accurately represents
what a user will experience, and some tests
are better at that than others.

The siaplest measurement is the EIA
Standard RS-204-C receiver selectivity
measurement using 1kHz and 400Hz tones at
60% rated deviation on the desired and
interfering channels, respectively. This
msasurement is simple to make, repestable,
and easy to model mathematically. However,
while useful as a nmeasure of selectivity,
the measurement is not a meaningful measure
of ACIPR. Since voice can cause high fre-
quency, high deviation peaks, the use of a
400Hz tone at &0V rated deviation gives op-
timistic results in cases where ACIPR is
splatter limited, such as in 12.5kHz channel
systems.

A method that provides a more useful
result involves a subjective measurement,
wherein a number of test subjects are asked
to listen to voice transmission on a radioc
setup and adjust the signal strength of an
interfering voice transaission until they
feel an interference criterion has been met.
At this point, the ratio of the signal
strengths of the two transmissions is the
ACIPR. The voice transmissions are filtered
and deviation controlled just as they would
be under normal operating conditions in the
equipment under test. Typical interference
criteria are a level of interference which
is "just noticeable” and a level of inter-
ference which "hurts intelligibility"”.

Although the magnitude of the result
depends on the criterion employed, results
in our lab have shown that the rate of



degradation is quite rapid. For example,
between "just noticeable" and. "hurts in-
telligibility” represents about 6dB increase
in ACIPR. Thus this method can provide a
useful basis for comparison even where the
criteria values are not objectively deter-
minable.

An alternate method which is more
objective in nature and retains the use of
voice as the interferer is SINAD degradation
(8}. In this method, a 1lkHz tone at 60%
rated deviation is used on the desired chan-
nel and a 12dB SINAD condition is set up.
Adjacent channel signal strength is in-
creased until SINAD is degraded to 6dB on
voice peaks. At this point, the ratjo of
the signal strengths of the two trans-
misgions is the ACIPR. Experience has shown
that ACIPR values determined using . this
method lie about midway between those de-
termined using the "just noticeable™ and
“hurts intelligibility” criteria described
above.
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Fig. 7 Test equipment configurations for
(A)subjective test, (B)}SINAD degra~
dation, (C)measured ‘ of time.

The advantages of this method are that
listeners are not needed, results are quick-
ly available, the measurement is guite re-
peatable, and it gives a meaningful result.
The disadvantage is that some subjectivity
is regquired in determining when voice peaks
are degrading SINAD to €dB.

A variant on the above removes the re-
maining subjectivity by using the percent of
time a voice transmission degrades a 12de
SINAD condition below & given SINAD level
[91. This measurement iz performed iter-
atively, adjusting the strength of the in-
terfering signal, and measuring the percent
of time SINAD is degraded below different
SINAD levels over an approximately 30 second
period until the percent of time below a
given SINAD is some fraction,of the time.
For example, a criterion of 12dB SINAD de-
graded to 8dP for 208 of the time yields a
measured ACIPR value close to that for
"hurts intelligibility”.

Figure 7 shows the test equipment con-
figurations used for the measurement methods
described above.

V. MEASUREMENT RESULTS

Measurements of ACIPR were made, as 2
function of frequency offset, for several
values of audio bandwidth and deviation,
using the SINAD degradation method of Figure
7(B). The receiver employed in the measure-
ments had an IF bandwidth of B.l1kHz at the
648 points, which is somewhat wider than
will be used in the new 900MHz cradios but
representative of those used at high band
where stability problems are less severe.
The results are shown in Figure 8 for ad-
jacent channel frequency offsets ranging
from 7.5kHz to 12.5kHz. Curves for four
combinations of audioc bandwidth and devi-
ation are plotted. As indicated, the lowest
curve tepresents the splatter results which
were obtained using the same 3kHz audio
bandwidth as employed in 800MHz radios, but
reducing the peak deviation to 2.5kHz. Note
that the best ACIPR in this case 1s only
52dB at 12.5kHz offset, far from adeguate
for nominal system usage. The upper curve
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Fig, 6. ACIPR vs. frequency offset for var-
jous audio bandwidth (ABW) and dev-
iations (dev.).

represents the other extreme of =measured

parameters and shows that even for 2.5kH:z
audio bandwidth and 2.0kHz deviation, the
ACIPR only ipp:ouches the needed value for
offsets close to 12.S5kHz. 1t follows that
without some major system change, such as
digital speech encoding to reduce audio
bandwidth still further, channel spacing be-
low 12.5kHz will not be possible without
severely reduced performance. Even at
12.5kHz it is clear that some changes are
necessary to ensure systems with comparable
coverage and audio quality to those at
800MHZ . Examples of possible changes are
given in the next section.

VI. INTERFERENCE MITIGATION METHODS

As indicated earlier, there are several
ways to reduce or eliminate the deletetious
effects of increased adjacent channel splat-
ter. These include the co-siting of adja-
cent channel transamitters where possible,
increasing the inherent system frequency
stability, and keeping the receiver IF as
narrow as possible consistent with that
needed for adeguate signal recovery.

Still further benefit can be provided by
increasing the skirt roll-off of the trans-~
mitter audio splatter filter. For example,
increasing the number of poles from three
(18dB/octave) as used in 25kH: spaced ra-

dios, to five poles (30dB/octave), a gain cf
about 6d8 in ACIPR has been measured for

12.5kHz radios. However, increasing the
number of poles beyond five does not help
appreciably.

Beyond the above steps, it becomes
necessary to limit the actual power being
splattered by an adjacent channel. This is
practical where control of the adjacent
channels exists. Such a situation exists,
for example, for all but the two edge chan-
nels of a contiguous block of three of more
channels. Even the two edge channels have
only one adjacent channel that is not part
of the same systen. Under this circum-
stance, it becomes possible to limit adap-
tively both the maximum power level and
deviation of the signals arriving at the
receiving site, For example, if the trans-
mitter power from every mobile is controlled
80 that the signal levels at the base re-
ceivers is never more than XdB above thresh-
old sensitivity, where X is 3d® less than
the system ACIPR, then interference due tc
splatter will not occur. This is possible
for moderate values of splatter protection,
even in a fading environment, since it is
only when the adjacent channel signal is
very strong, i.e., well above sensitivity,
that any power-cut back need be invoked. In
fact, under these circumstances it is also
practical to reduce the deviation and splat-
ter filter bandwidth by a small amount,
gaining considerable improvement in the
effective ACIPR. For example, using a com-
bination of 348 adaptive power reduction,
2dp adaptive deviation reduction, and adap-
tively dropping the splatter filter corner
freguency to 2.5kHz, there is an effective
llp:ovclént of almost 20dB in ACIPR for
12,5kHz spaced channels. It is important to
note that since these cut-backs only occur
under strong signal conditions, full system
gain, or coverags, is retained, whether
there are close in mobiles transaitting on
the adjacent channel or not.



VII. CONCLUSION

This paper has shown that adjacent chan-
nel interference is a significant obstacle
to achieving improvements in spectrum effi-
ciency using today’s mobile radio technolo-
gy. Even at 12.5kHz spacing, significant
improvements in stability and system control
are necessary to retain performance equive
alence with that for 25kHz spaced systenms.
Further, even with these improvements, it is
necessary to provide a high level of fre-
quency planning and coordination, especially
for smaller systems. still further sub-
division does not appear to be possible
without major changes in system design.
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